Introduction {#S0001}
============

Globally, 4.6 million deaths are attributed to diabetes annually.[@CIT0001] Diabetes mellitus is one of the most public health challenges of the twenty-first century[@CIT0002] and estimated to affect one in ten adults of the global population by the year 2030.[@CIT0003] However, 382 million people had diabetes mellitus by the year 2013 and were expected to rise to 592 million by the year 2035, of which most were in developing countries.[@CIT0004]

Diabetes is a complex group of diseases with multiple causal factors. Of these factors Obesity, physical inactivity, abnormality in glucose production, Beta Cell Dysfunction and genetic susceptibility were among the commonly stated.[@CIT0005] In addition, age, sex, alcohol intake, smoking, hypertension, family history, physical inactivity, and level of lipid profile were commonly identified factors causing diabetes.[@CIT0006]--[@CIT0008] Diabetes can be classified based on its etiology and cause.[@CIT0009] but as to this study all types were incorporated as diabetes irrespective of their classification to determine the burden of diabetes in the study area.

Corpus of evidence suggested the magnitude of diabetes varies as with the differences in socio-demographic characteristics, study population, sample size, and took on different numerical values. The burden of pre-diabetes was higher in African region taking the ranges from 50% to 75%.[@CIT0010]

Ethiopia is one of the top five countries with largest number of people affected by DM in sub-Saharan Africa.[@CIT0011] The prevalence of diabetes in Ethiopia was observed as lower as 1.3% as in an institutional study,[@CIT0012] and was as higher as 5% among 35 years and above old people,[@CIT0008] 6.6% among females and 6.4% among men.[@CIT0013] Likewise, the prevalence of undiagnosed diabetes in Ethiopia was found at 5%.[@CIT0014]

Diabetes mellitus has been becoming among the few major public health challenges to the health services and economic development of low and middle-income countries including Ethiopia. However, most of the studies conducted in Ethiopia on diabetes were single institution oriented, and hence this study would rather clearly show the burden of diabetes and its associated factors in the study area. Later, this study would help policymakers, researchers and the community at large to have a focus on diabetes mellitus prevention and control.

Materials and Methods {#S0002}
=====================

Participants and Study Design {#S0002-S2001}
-----------------------------

The study received ethical approval from the Universal Medical College Research review and ethics committee, and then this research was conducted in Addis Ababa public health facilities from June--July 2016.

All participants were provided written informed consent. The study areas were selected from public health institutions in Addis Ababa. The source population was all people living in Addis Ababa who were above 18 years old by the data collection period and who used health services in public health facilities. Study participants were 18 and above years old people who used health services at selected public health facilities from June--July 2016. A multistage sampling technique was used to select participants. The first stage was the selection of sub-cities:- of the ten 10 sub-cities in Addis Ababa, 3 of them were selected by simple random sampling technique (lottery method); namely Arada, Yeka and Kirkos Sub-city. The second stage was the selection of institutions from identified sub-cities:- accordingly one hospital and ten Health centers were selected. They were Yekatit 12 Hospital Medical College, Semen Health center, Afincho Ber Health Center, Woreda 06 Health center, Kotebe Health Center, Woreda 08 Health Center, Woreda 04 Health Center, Hiwot Amba Health Center, Efoyta Health Center, and Gotera Health Center. They were selected by lottery method from their respective sub-cities.

The participants were selected by simple random sampling technique. As this was a sub-study with hypertension, the sample size was determined with proportion of hypertension which was 37.7%,[@CIT0015] due to the fact that prevalence of hypertension gave a large sample size than diabetes, the proportion giving the largest sample was taken at 758, after considering design effect of 2% and 10% non-response rate ([Table 1](#T0001){ref-type="table"}).Table 1Sampling Procedure and Desired Sample Size from Each Respective Public Health Institutions in Addis Ababa Ethiopia, July 2016 (n=758)Selected Health Facilities by Sub-CitySample Size (Inclusive of 10% Non-Response Rate)Arada Sub-city Yekatit 12 Hospital Medical College69 Semen Health Center68 Beata Health Center69 AfinchoBer Health Center69Yeka Sub-city Woreda 06 Health Center69 Kotobe Health Center69 Woreda 08 Health Center69 Woreda 04 Health Center69Kirkos Sub-city Hiwot Amba Health Center69 Efoyita Health Center69 Gotera Health Center69Total sample size758

Data Collection {#S0002-S2002}
---------------

Data were collected with a structured and pre-tested interviewer-administered questionnaire. The pre-test was done in Zewditu Memorial Hospital on 40 patients two weeks before the actual data collection period. Data were collected through questionnaires derived from the WHO STEPwise approach for surveillance of non-communicable disease (NCDs) risk factors.[@CIT0016] The questionnaire contained socio-demographic characteristics and an individual's behavioral characteristics. The three steps that were followed during data collection were an interview-based questionnaire, physiological measures, and biochemical measures.

Variables {#S0002-S2003}
---------

The dependent variable was diabetes mellitus, while independent variables were socio-demographics (age, sex, educational level, marital status, monthly income, employment status, and family history), individual behavioral characteristics (physical activity, alcohol intake), and biochemical variables (HDL, triglycerides, and cholesterol) and BMI.

Operational Definitions {#S0002-S2004}
-----------------------

Current smoker is someone who smoked greater than 100 cigarettes in their lifetime and had smoked in the last 28 days.[@CIT0017] Regular drinkers are those who drink for ≥10 days a month for the last six months. Current alcohol drinkers are those who reported consuming alcohol within the last month. Overweight -- BMI of 25.0--29.9. Diabetes Mellitus -- Fasting plasma glucose 126mg/dl (7.0mmol) or higher. High total cholesterol level -- serum cholesterol ≥200mg/dl. Physical inactivity -- less than 10 mins activity at stretch, during leisure, work or transport. High triglyceride -- serum concentration of triglyceride ≥ 130mg/dl.

Statistical Analysis {#S0002-S2005}
--------------------

Collected data were checked for completeness. Immediately following data collection, filled questionnaires were entered into Epi--Info version 3.5.1, and then exported to SPSS version 23 for further analysis. Descriptive statistics such as mean, percentages, standard deviation, and ranges were done. To identify factors associated with diabetes mellitus, binary logistics regression was done. Univariable logistic regression was done to see independent effects of variables on diabetes mellitus, while those variables with p\<0.2 were taken to multivariable logistic regression analysis to control confounding variables at p\<0.05.

Result {#S0003}
======

Socio-Demographic Characteristics {#S0003-S2001}
---------------------------------

A total of 758 participants involved in this study, giving a response rate of 100%. More than half, 58.3%, and 57.3% of participants were female and married participants, respectively. Participants' age ranges from 19 to 96 years with a mean and standard deviation of 43 ± 14SD. Thirty-five percent of participants' educational level was College level and above. Thirty-four percent of participants were unemployed ([Table 2](#T0002){ref-type="table"}).Table 2Socio-Demographic Characteristics of Participants at Selected Public Health Institutions in Addis Ababa Ethiopia, July 2016 (n=758)VariablesCategoryFrequency (n)Percent (%)SexMale31641.7Female44258.3Age in years19--257910.426--328711.533--3914519.140--4616722.047--5313017.254--60658.6˃608511.2Marital statusSingle19826.1Married43457.3Widowed8711.5Divorced395.1Educational statusIlliterate11615.3Primary16321.5Secondary21127.8College and above26835.4OccupationGovernmental employee20827.4NGO employee445.8Private22529.7Unemployed26334.7Daily labor182.4

Lifestyle Characteristics of Study Participants {#S0003-S2002}
-----------------------------------------------

About 6% of participants in this study were smokers. Sixty-seven percent of smokers smoked 5--10 sticks per day ([Figure 1](#F0001){ref-type="fig"}). Thirty-four percent of participants were current alcohol drinkers, of which 18.8% of participants drank alcohol 5--7 days a week. Sixty percent of participants engaged in moderate physical activity 40% of which spent 4--6 hrs on physical activity per week. Ninety-seven percent of participants had the walking experience ([Tables 3](#T0003){ref-type="table"} and [4](#T0004){ref-type="table"}).Table 3Life Style of Participants at Selected Public Health Institutions in Addis Ababa Ethiopia, July 2016 (n=758)VariablesCategoryFrequency(n)Percent (%)Vagarious physical activityYes14519.1No61380.9Average hours spent for Vagarious physical1--3 hrs2617.9Activity per week4--6 hrs6746.27 or more hours5235.9Moderate physical activityYes45059.4No30840.6Average hours spent for moderate physical1--3 hrs10322.9Activity per week4--6 hrs20946.47 or more hours13830.7Walking experienceYes73897.4No202.6Average hours spent for walking per week1--3 hrs21629.34--6 hrs33645.57 or more hours18625.2 Table 4Behavioral Characteristics of Participants at Selected Public Health Institutions in Addis Ababa Ethiopia, July 2016 (n=758)VariablesCategoryFrequency (n)Percent (%)History of smokingYes455.9No71394.1Exposure to smoking in the homeYes8310.9No67589.1Exposure to smoking outside theYes18424.3HomeNo57475.7Alcohol drinking experienceYes25533.6No50366.4Frequency of alcohol drinking5--7days/week4818.81--4 days/week7328.61--3 days/month8332.5Less than once/month5120.1Amount of alcohol consumed at single occasions1--3 standard of alcohol12549.04--5 standard of alcohol11344.3˃5 standard of alcohol176.7Larger amount of alcohol consumed at single occasions1--4 standard of alcohol8633.75--10 standard of alcohol15761.6˃10 standard of alcohol124.7Frequency of consuming equal more≤2 times/month14356.1Than 3 standard of alcohol3--4 times/month9135.7≥5 times/month218.2 Figure 1Cigarette smoked to participants per day at selected public health institutions in Addis Ababa, Ethiopia July 2016 (n=758).

Physical and Biochemical Markers {#S0003-S2003}
--------------------------------

Physical measurements of participants showed that more than half (53.2%) of participants had a BMI measurement of ≤24.9. Forty-two percent of participants had a total cholesterol level ≥200mg/dl, at the same time 33.9% and 41% of participants had a plasma triglyceride level of ≥130 mg/dl and HDL-C \<40mg/dl, respectively,([Table 5](#T0005){ref-type="table"}).Table 5Anthropometric and Biomedical Measurements of Participants at Selected Public Health Institutions in Addis Ababa, Ethiopia, July 2016 (n=758)VariablesCategoryFrequency (n)Percent (%)BMI≤ 24.940253.025--29.927436.2≥ 308210.8Total cholesterol˂200mg/dL44158.2≥200mg/dL31741.8Triglyceride˂130mg/dL44658.8≥130mg/dL31241.2HDL˂40 mg/dL25733.9≥40 mg/dL50166.1

Prevalence of Diabetes Mellitus {#S0003-S2004}
-------------------------------

The prevalence of diabetes mellitus was 14.8%, where sex-specific prevalence was 18.35% and 16.62% for males and females, respectively, ([Figure 2](#F0002){ref-type="fig"}).Figure 2Prevalence of diabetes mellitus at selected public health institutions of Addis Ababa, Ethiopia July 2016 (n=758).

Factors Affecting Diabetes Mellitus {#S0003-S2005}
-----------------------------------

Age, occupation, history of smoking, history of alcohol consumption, lipid profile, BMI, and physical activity independently showed significant association with diabetes mellitus at p\<0.2. While control for the effects of selected variables was made, age, alcohol consumption, LDL-level, triglyceride, BMI, and vagarious physical exercise showed statistically significant association with diabetes mellitus at a p\<0.05.

The odds of developing diabetes among 54--60 years old was four times as high as 19--25 years old (AOR: 3.39, 95% CI: 1.173--9.808, P\<0.05). And the odds of developing diabetes among people with plasma triglyceride levels of ≥130mg/dl was two times as high as those with plasma triglyceride levels of ≤130mg/dl (AOR:2.3, 95% CI:1.126--3.53, p\<0.05). The odds of developing diabetes in people who did not involve in vagarious physical activity as twice as those who involved in vagarious physical activity (AOR:2.0, 95% CI: 1.78--8.449, P\<0.05). ([Table 6](#T0006){ref-type="table"}).Table 6Factors Associated with Diabetes Mellitus at Selected Public Health Institutions in Addis Ababa, Ethiopia, July 2016 (n=758)VariablesDiabetes MellitusCOR (95% CI)AOR (95% CI)YesNoNo (%)No (%)Age in years 19--257(0.9)72(9.5)11 26--325(0.7)82(10.8)0.63(0.191, 2.063)0.29(0.079, 1.049) 33--3914(1.8)131(10.8)1.1(0.424, 2.847)0.62(0.220, 1.750) 40--4621(2.8)146(19.3)1.48(0.601, 3.642)0.63(0.223, 1.765) 47--5323(3.0)107(14.1)2.21(0.901, 5.423)1.05(0.382, 2.872) 54--6026(3.4)39(5.1)6.86(2.73, 17.225)\*3.39(1.173, 9.808)\*\* ˃6016(2.1)69(9.1)2.39(0.925, 6.152)1.47(0.465, 4.664)Occupation Governmental employee25(3.3)183(24.1)11 Private39(5.1)186(24.5)0.13(0.017, 0.969)1.004(0.539, 1.873) Daily labor8(0.9)54(7.2)1.17(0.722, 1.893)0.70(0.348, 1.412) Unemployed40(5.3)223(29.4)3.55(0.298, 9.698)\*8.41(0.226, 31.790)Smoking Yes12(1.6)33(4.4)11 No100(13.2)613(80.9)0.45(0.224, 0.898)\*0.53(0.212, 1.345)Alcohol drinking Yes49(6.5)206(27.2)11 No63(8.3)440(58.0)0.60(0.400, 0.906)\*0.49(0.276, 0.861)\*\*HDL level ˂40mg/dl56(7.4)201(26.5)11 ≥40mg/dl56(7.4)445 (58.7)0.45(0.301, 0.678)\*0.44(0.266, 0.739)\*\*Triglyceride level ˂150mg/dl29(3.8)283 (37.3)11 ≥150mg/dl83(10.9)363 (47.9)2.23(1.422, 3.501)\*1.94(1.126, 3.531)\*\*Total cholesterol level ˂200mg/dl61(8.0)380(50.1)11 ≥200mg/dl51(6.7)266(35.1)1.19(0.798, 1.788)1.04(0.619, 1.749)BMI Normal42(5.5)360 (47.5)11 Overweight57(7.5)217(28.6)2.25(1.461, 3.470)\*2.19(1.319, 3.637)\*\* Obesity13 (1.7)69(9.1)1.64(0.835, 3.215)1.72(0.788, 3.734)Vagarious activity Yes12(1.6)133(17.3)11 No100(13.2)513(67.7)2.16(1.152, 4.050)\*3.88(1.781, 8.449)\*\*Moderate activity Yes59(7.8)391(51.6)11 No53(7.0)255(33.6)1.38(0.920, 2.061)1.37(0.867, 2.164)[^1]

Discussion {#S0004}
==========

The prevalence of diabetes mellitus in this study was 14.8%, which was higher than the studies in North West Ethiopia (5.1%),[@CIT0008] in central Ethiopia (6.5%),[@CIT0013] East Shoa of Ethiopia (5%),[@CIT0014] and Northern Ethiopia (1.3%).[@CIT0012]

The finding from this study was also higher than findings from a community-based study in Southern Ethiopia (1.9%),[@CIT0018] institution-based study in Addis Ababa (2.6%),[@CIT0019] and Dessie town, Northeast Ethiopia (6.8%),[@CIT0020] and Mizan Aman Town, Southwest Ethiopia, (6.5%).[@CIT0021]

The prevalence of undiagnosed diabetes in Bahir Dar city, northwest Ethiopia was 10.2%,[@CIT0022] which was slightly lower than the findings of the current study whilst the current study was consistent with the study in Spain (13.8%),[@CIT0006] and Tanzania (12%).[@CIT0007]

A community-based study in Sudan revealed the prevalence of diabetes at 18.6%,[@CIT0023] which was higher than the findings of the current study. In contrary, the current finding was higher than the hospital-based study in southwestern Uganda (2.5%),[@CIT0024] and suburban population of Northwest Nigeria (4.3%).[@CIT0025] In this study, the prevalence of diabetes in male (18.35%) was higher than in females (16.62%) and supported by the study in Nigeria where the prevalence was 4.5% in males and 4.0% in females.[@CIT0025]

In this study, age, alcohol consumption, LDL-level, triglyceride, BMI, and vagarious physical exercise were factors statistically associated with development of diabetes. Family history of diabetes, physical activity, renal problems and pancreatic diseases were identified factors associated with diabetes.[@CIT0023] But in another study, family history, smoking, hypertension and alcohol drinking were identified factors associated with diabetes.[@CIT0024] As consistent with the current study, age and obesity were identified factors for the development of diabetes.[@CIT0018]

Age and family history of diabetes were identified factors associated with development of diabetes.[@CIT0019] Ever checked blood glucose level (AOR=1.91, 95% CI 1.03 to 3.51), family history of DM (AOR=2.5, 95% CI 1.21 to 5.18), do not know the symptoms of diabetes (AOR=2.06, 95% CI 1.08 to 3.89), body mass index (BMI) \>25 kg/m2 (AOR=1.98, 95% CI 1.09 to 3.60) were factors associated with diabetes.[@CIT0022] Positive family history of diabetes (AOR: 20.24, 95% CI 4.74--86.43), systolic hypertension (AOR: 4.61, 95% CI 1.09--19.50), smoking habit (AOR: 12.12, 95% CI 2.30--63.73), and hypercholesterolemia (AOR: 8.97, 95% CI 2.05--39.23) were significantly associated with diabetes.[@CIT0020] Waist circumference smoking habits, hypertension, total cholesterol level, and body mass index were factors significantly associated with diabetes.[@CIT0021]

Family history of diabetes, older age, and physical inactivity were significantly associated with diabetes among urban population while alcohol consumption was inversely associated with diabetes mellitus in a rural population.[@CIT0008] But, in this study, age, alcohol consumption, LDL-level, triglyceride, BMI, and vagarious physical exercise had shown statistically significant association with diabetes mellitus. Non-statistically significant increased occurrence of DM was observed with increasing age. Independent analysis showed that diabetes mellitus had a statistically significant association with Body Mass Index (BMI), alcohol consumption, history of hypertension and high triglyceride level at p\<0.05.[@CIT0014]

Conclusion and Recommendations {#S0005}
==============================

The overall prevalence of diabetes mellitus was 14.8%, where sex-specific prevalence was 18.35% and 16.62% in the case of males and female participants, respectively.

Older ages, alcohol drinking, having plasma HDL ≥ 40mg/dl, and triglyceride ≥130mg/dl were factors associated with increased risks of diabetes mellitus. Cessation of alcohol drinking, control of HDL-C and triglyceride level and vagarious physical activities were recommended measures for prevention and control of diabetes mellitus among population of Ethiopia.

Limitation of the Study {#S0006}
=======================

As the current study was a sub-study as part of (hypertension study), the sample size was calculated unusually with the other health problems. The study focused only on selected factors, factors such as stress and obstructive sleep apnea syndrome were not included.
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[^1]: **Note:** \*=p\<0.2 \*\*=p\<0.05 =significance level.
